In the present study, the influence of cold restraint stress (CRS) 
INTRODUCTION
Peptic ulcer is one of the common diseases affecting man. Stress, ingestion of alcohol, aspirin are predisposing factors. Diabetes mellitus is a chronic disease characterized by hyperglycemia and by complications that include microvascular diseases and a variety of neurophathies. Experimental studies show that prolonged diabetic conditions have deleterious influences on various functions in the gastrointestinal tract (1&2) . Indeed, recent studies showed an increased mucosal susceptibility to various ulcerogenic stimuli in STZ-induced diabetic rats, an accepted model of insulin dependent diabetes (3) .
However, the mechanism underlying the increased mucosal susceptibility in diabetic rats has not yet been elucidated. Reactive oxygen species (ROS), such as superoxide radical and hydroxyl radical, are known to directly or indirectly cause tissue damage (4) . These molecules are also involved in the pathogenesis of gastric lesions observed after CRS (5) . Several studies showed that the persistence of hyperglycemia causes increased production of ROS, through glucose autooxidation and nonenzymatic glycation, suggesting an increased oxidative stress in diabetic animals (6) . It has also been shown that the increased oxidative stress in diabetic conditions is caused not only by an accelerated production of ROS but also, by a decreased scavenging ability of those molecules (7) . Lcarnitine is a small water-soluble molecule important in mammalian fat metabolism. It is essential for normal oxidation of fatty acids by the mitochondria and it is involved in trans-esterification and excretion of acyl-CoA esters, the oxidation of branched chain α-ketoacids, and removal of potentially toxic acyl carnitine esters from mitochondria (8) . It is known that L-carnitine and its derivatives prevent the formation of ROS and protect cells from preoxidative stress (9-11) . Vitamin E is a naturally occurring antioxidant in the biological system. It was postulated that vitamin E is more mobile and less restricted in its interaction with lipid radicals in the membrane than other antioxidant (12) . The biological activity of vitamin E is believed to be due to its antioxidant action to inhibit lipid peroxidation in biological membrane by scavenging the peroxyl chain reaction (13) . The present study aims at demonstrating the increased susceptibility of gastric mucosa to CRS-induced gastric damage in diabetic rats, and investigating the underlying mechanism of protection exerted by L-carnitine and vitamin E, especially in relation to the endogenous anti-oxidative system.
MATERIALS & METHODS

Animals
Adult albino rats weighing 200-250 g were used throughout the present study. Rats were housed at room temperature with 12/12 hr lightdark cycle, and left for two weeks to acclimatize to the laboratory conditions. The animals were fed standard rat chow and tap water ad libitum. Rats were randomly classified into the following groups, (8 rats each):
I 
Statistical analysis of data:
Data were presented as means ± SE of mean (M±SEM) and were analyzed using Student's "t" test. The statistical significance between two means was considered significant at p value ≤ 0.005, (23).
RESULTS
Blood glucose levels in STZ-diabetic rats
Blood glucose levels under nonfasting conditions were increased after STZ injection, reaching significantly high at one week (384.5±7.9 mg/dl) as compared to basal Values (141.5±5.2 mg/dl) and remained significantly elevated for 4 weeks thereafter. Normal rats receiving saline showed stable blood glucose levels during the test period. Subsequent treatment of STZ-CRS group with either Lcarnitine 500 mg/kg or vitamin E (60 mg/kg body weight) produced insignificant changes in blood glucose level, compared to SZT-induced diabetic rats, Table (1). Effect of L-carnitine and vitamin E on gastric mucosal GSH & GPX content in STZ diabetic rats exposed to CRS: Gastric mucosal GSH levels were significantly decreased in all rats subjected to CRS compared to control group (P≤0.05). Either L-carnitine 500 mg/kg or vitamin E (60 mg/kg body weight) pretreatment prevented the CRS-induced reduction GSH level of both normal and STZ diabetic rats. Gastric mucosal GPX levels were also, significantly decreased in all rats subjected to CRS compared to control group (P≤0.05). Either L-carnitine 500 mg/kg or vitamin E (60 mg/kg body weight) pretreatment prevented the CRS-induced reduction GPX level of STZ diabetic rats (P≤0.05), Table ( 3) Gastric mucosal nitrate levels were significantly decreased in all rats subjected to CRS compared to control group (P≤0.05). Either L-carnitine 500 mg/kg or vitamin E (60 mg/kg body weight) pretreatment prevented the CRS-induced reduction of nitrate level of STZ diabetic rats (P≤0.05).
Gastric mucosal MDA levels were significantly increased in all rats subjected to CRS compared to control group (P≤0.05). Either L-carnitine 500 mg/kg and vitamin E (60 mg/kg body weight) pretreatment prevented the CRS-induced increase MDA level of STZ diabetic rats (P≤0.05), Table (4). . The pathogenic mechanism responsible for stress-induced gastric mucosal lesion depends mainly on reduced gastric blood flow and subsequently induces the production of free radicals (24) . This toxic effect was evidenced by the increase in gastric mucosal lipid peroxides (MDA) and decreased in the antioxidant defense system (GSH, GPX) as found in the present study.
The present study showed that CRS induced gastric lesions were aggravated in STZ-induced diabetic rats, a finding which is in agreement with previous findings of Tashima et al.
(25) that diabetes increases the mucosal susceptibility to ulcerogenic stimuli and predisposition to gastric ulceration. The present study, also, showed that the aggravation of these lesions in STZ-diabetic rats is associated with a depressed antioxidative system, including a decrease in GPX activity and GSH content in the gastric mucosa.
STZ is known to possess diabetogenic properties and cause selective destruction of pancreatic β-cells. As expected, all STZ-treated animals developed a persistent hyperglycemia, which was observed four weeks after STZ injection. Although, CRS provoked hemorrhagic damage in both CRS-control rats and STZ-diabetic rat stomachs, the severity was much greater in the latter. The exacerbation of these lesions in diabetic rats could be attributed to a decrease in gastric mucosal blood flow with subsequent decrease in the production of NO (26) and increased production of free radicals as illustrated in the present results.
The present work showed that Lcarnitine restored the decreased NO in response to CRS of STZ-diabetic rats which is in accordance with the previous results (27&28 ) . Also, the current results showed that vitamin E supplementation reversed the decreased NO in STZ-diabetic rats exposed to CRS which is in agreement with the previous investigations (29&30) . Oxygen-derived free radicals are known to play a major role in the pathogenesis of CRS-induced damage in the gastrointestinal tract (31) . This contention is mainly based on the observation that free radicals scavengers such as GPX and GSH attenuate the micro vascular damage associated with stress exposure and play a role in maintaining the mucosal integrity by counteracting oxygenderived free radicals (32) . On the other hand, several studies showed that the persistence of hyperglycemia causes increased production of ROS, though glucose auto oxidation and nonenzymatic glycation, suggesting an increased oxidative stress in diabetic animals (33) . The increased oxidative stress in diabetic conditions may be caused not only by an accelerated production of ROS, but, also, by decreased scavenging ability of those molecules (7,27&34) . Indeed, it has been reported that GPX activity and GSH levels were decreased in various organs of diabetic animals, such as kidney, intestine, and stomach (7&35) . Moreover, Goldin et al.
(36) reported that the occurrence of gastric lesions in STZ-diabetic rats after starvation was related to the mucosal GSH depletion.
The current study showed that CRS-induced gastric lesions were markedly aggravated in STZ-diabetic rats. This aggravation in diabetic rats was significantly antagonized by either oral L-carnitine or vitamin E pretreatment. It could be assumed that aggravation of CRS-induced gastric lesions in diabetic rats is, at least partly, due to the impairment of the antioxidative system. Indeed, a marked reduction in mucosal GPX activity and GSH content was observed in STZ-diabetic rat stomachs. One explanation as to why the decreased antioxidative system is impaired in diabetic rat stomachs might be the enhanced non-enzymatic glycation of antioxidant protein and the high consumption of antioxidants caused by increased oxidative stress in diabetic conditions (37) . The relationship between reduced GPX activity and increased ulcerogenic response to CRS was, also, supported by the experiment performed by Tashima et al 25 who reported that the inhibition of superoxide dismutase (SOD) by diethyldithiocarbamate significantly reduced the mucosal SOD activity and markedly worsened the gastric ulcerogenic response to ischemia/reperfusion in normal rats.
Carnitine is a vitamin like substance that is structurally similar to amino acids. Most carnitine is obtained from diet. It can be synthesized endogeneously by skeletal muscle, heart liver kidney and brain from the amino acids glycine and methionine. L-carnitine and its derivatives have several important intracellular functions (8) . Since the carnitine system, which consists of carnitine, carnitine estrers, several specific intracellular enzymes and membrane transporters, plays an important role trafficking of short-, medium-, and long-chain fatty acids. Indeed, the carnitine system is involved in many functions: 1) utilization of substrate for energy production; 2) lipid peroxidation at perioxisomal level; 3) acylation and deacylation of protein at endoplasmic reticulum level; 4) membrane phospholipids turnover and 5) maintenance of cell osmotic balance (8) . The antioxidative and/or free radicals scavenging of L-carnitine have been proven in many previous studies (9&10) . The present study was undertaken to evaluate the antiulcer activity of L-carnitine. The gastroprotective effect of L-carnitine observed in the current study could possibly be mediated through its wellknown antioxidant potential. The present study demonstrated that Lcarnitine attenuated CRS inducedgastric mucosal injury in STZ diabetic rats, and significantly inhibited the increase in MDA production which is an index of lipid peroxidation.
The results of the present study also, demonstrated that pretreatment of rats with vitamin E markedly reduced gastric mucosal damage induced by stress. The high gastric MDA content in the stressed non diabetic and STZ diabetic stomachs supports the hypothesis that stress-induced injury is mediated by lipid peroxidation process. This indicates that ROS and lipid peroxidation is important in the pathogenesis of gastric mucosal injury induced by stress. The present investigation, also, showed that vitamin E decreased the breakdown of gastric mucosal barrier by reducing the product of lipid peroxidation (MDA) and increasing the antioxidant defense system (GPX & GSH). The reduced MDA levels accompanying the improved gastric lesion in these groups suggest that vitamin E probably reduced injury by retarding the lipid peroxidation process.
In conclusion, the present results demonstrated that diabetic conditions increased the vulnerability of the gastric mucosa to CRS-induced damage. The current data revealed that the phenomenon was attributed, at least, in part to a loss of GPX activity as well as GSH content in the gastric mucosa. It is assumed that diabetic conditions may cause an impairment of the antioxidative defense mechanism, leading to an increase of the mucosal susceptibility to oxidative stress injury as induced by CRS. The protective effect of L-carnitine and vitamin E is related to a decrease in lipid peroxidation and prevention in gastric GSH and GPX activity reduction produced by the harmful effect of stress. Hence, L-carnitinte and vitamin E may be promising antiulcer drugs in peptic ulcer therapy especially in patients who are diabetics and get peptic ulceration. 
